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* Background and purpose: Although sex differences in the

epidemiological features of aortic dissection (AD) are
known, few studies have focused on sex-specific analysis.
Furthermore, whether there were sex differences in the
associations of comorbidities and risk factors with AD is
unclear. We compared incidence, surgical treatment, and
mortality between men and women, and evaluated sex
differences in the risk factors of AD.

Methods: Two analyses using claims data from a universal



health insurance program linked to the National Death
Registry in Taiwan were performed. In the descriptive
analysis, we identified men and women with newly diagnosed
AD from 2005 to 2018 and measured the incidence and the 30-
day mortality since hospital admission for AD. Logistic
regression models were used to estimate the odds ratio (OR)
and 95% confidence interval (CI) for 30-day mortality
comparing women with men. Sex differences in long-term
mortality followed-up until 2018 were also assessed using
Cox proportional hazard models which produced the hazard
ratios (HRs) and 95% CIs. In the case-control analysis, a
matched control group without AD was selected based on a
10:1 ratio for men and women separately. Conditional
logistic regression models were used to evaluate the risk
factors of AD. To evaluate sex differences, we calculated
the ratio of women to men ORs (relative ORs) and 95% Cls
for each risk factor.

Results: A total of 16368 men and 7052 women with AD were
identified; 97.3% and 95.6% of them were hospitalized,
respectively. Among hospitalized patients, proportion of
receiving surgical treatment was 38.4% among men and 37. 4%
among women. The annual incidence of AD was greater in men
than in women (12.69 vs. 5.34 per 100,000), and the age-
standardization incidence was stable over the 14 years in
both sexes. The 30-day mortality was greater in women than
in men (18.1% vs. 14.1%; adjusted OR [95% CI], 1.19
[1.10-1.29]), and the sex difference was observed mainly
in patients not treated with surgery (P for interaction
<0.001). In the temporal trend analysis stratified by sex
and surgery, the 30-day mortality declined over time in
male patients undergoing surgery, but no temporal change
was found in other patient subgroups. The long-term
mortality was greater in women than in men (130.33 vs.

109. 98, per 1000 person-years). After controlling for
potential confounders, no sex differences were observed
among patients without surgery, whereas the long-term
mortality was lower in women than in men in the surgery
group (HR=0.84, 95% CI 0.78-0.91). In the case-control
analysis, atrial fibrillation, chronic kidney disease, and
coronary artery bypass graft surgery were associated with a
greater increase in the odds of AD occurrence in women than
in men. The relative ORs (95% CI) were 1.46 (1.24-1.72),
1.33 (1.15-1.53), 2.34 (0.90-6.12), respectively.
Conclusions: In Taiwan, the incidence of AD was greater in
men than in women. The 30-day mortality was greater in
women than in men among patients who did not undergo
surgery. Stronger associations of atrial fibrillation,
chronic kidney disease, and coronary artery bypass graft



surgery with AD in women than in men require further
attention.

# ~ M 43 ¢ aortic dissection; cardiovascular disease; sex difference;
epidemiology; mortality
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Abstract

Background and purpose: Although sex differences in the epidemiological features
of aortic dissection (AD) are known, few studies have focused on sex-specific
analysis. Furthermore, whether there were sex differences in the associations of
comorbidities and risk factors with AD is unclear. We compared incidence, surgical
treatment, and mortality between men and women, and evaluated sex differences in
the risk factors of AD.

Methods: Two analyses using claims data from a universal health insurance program
linked to the National Death Registry in Taiwan were performed. In the descriptive
analysis, we identified men and women with newly diagnosed AD from 2005 to 2018
and measured the incidence and the 30-day mortality since hospital admission for AD.
Logistic regression models were used to estimate the odds ratio (OR) and 95%
confidence interval (CI) for 30-day mortality comparing women with men. Sex
differences in long-term mortality followed-up until 2018 were also assessed using
Cox proportional hazard models which produced the hazard ratios (HRs) and 95%
ClIs. In the case-control analysis, a matched control group without AD was selected
based on a 10:1 ratio for men and women separately. Conditional logistic regression
models were used to evaluate the risk factors of AD. To evaluate sex differences, we
calculated the ratio of women to men ORs (relative ORs) and 95% Cls for each risk

factor.

Results: A total of 16368 men and 7052 women with AD were identified; 97.3% and
95.6% of them were hospitalized, respectively. Among hospitalized patients,
proportion of receiving surgical treatment was 38.4% among men and 37.4% among
women. The annual incidence of AD was greater in men than in women (12.69 vs.
5.34 per 100,000), and the age-standardization incidence was stable over the 14 years
in both sexes. The 30-day mortality was greater in women than in men (18.1% vs.
14.1%; adjusted OR [95% CI], 1.19 [1.10-1.29]), and the sex difference was observed
mainly in patients not treated with surgery (P for interaction <0.001). In the temporal
trend analysis stratified by sex and surgery, the 30-day mortality declined over time in
male patients undergoing surgery, but no temporal change was found in other patient
subgroups. The long-term mortality was greater in women than in men (130.33 vs.
109.98, per 1000 person-years). After controlling for potential confounders, no sex
differences were observed among patients without surgery, whereas the long-term
mortality was lower in women than in men in the surgery group (HR=0.84, 95% CI
0.78-0.91). In the case-control analysis, atrial fibrillation, chronic kidney disease, and

coronary artery bypass graft surgery were associated with a greater increase in the



odds of AD occurrence in women than in men. The relative ORs (95% CI) were 1.46
(1.24-1.72), 1.33 (1.15-1.53), 2.34 (0.90-6.12), respectively.

Conclusions: In Taiwan, the incidence of AD was greater in men than in women. The
30-day mortality was greater in women than in men among patients who did not
undergo surgery. Stronger associations of atrial fibrillation, chronic kidney disease,
and coronary artery bypass graft surgery with AD in women than in men require

further attention.

Key words: aortic dissection; cardiovascular disease; sex difference; epidemiology;

mortality
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Table 1. Diagnosis codes

Diseases

ICD-9-CM codes

ICD-10-CM codes

Aortic dissection
Hypertension
Hyperlipidemia

Ischemic heart disease

Heart failure
Atrial fibrillation
Stroke

Chronic kidney disease

Diabetes
Diffuse diseases of
connective tissue

Peripheral artery disease

441.0
401-405
272
410-414
428
4273
430-438
585

250

710

440.2, 440.3, 440.8,
440.9, 443, 444.22,
444.8, 447.8, 447.9

171.0

110-115

E780-E785

120-125

150

148

G45, G46, 16

N18.4-N18.9

E08-E13

M32, M33.00, M33.09, M33.10,
M33.19, M33.20, M33.29, M33.90,
M33.99, M34.0-M34.2, M34.89,
M34.9, M35.00, M35.01, M35.09,
M35.1, M35.5, M35.8-M36.0,
M36.8

170.2-170.9, 173.0, 173.1, 173.8,
173.9, 174.3-174.5, 174.8, 175.0,
175.89, 177.3, 177.8-177.9, 179.1,
179.8
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Chronic obstructive 496 J44.9

pulmonary disease

Abbreviations: ICD-9-CM, the International Classification of Diseases, Ninth Revision,
Clinical Modification.
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[

v v
Deceased not admitted Admitted
n=763 (450 men, 313 n=22659 (15918 men,
women) 6741 women)
A 4
Surgery No surgery
n=8642 (6120 men, 2522 n=14017 (9798 men,
women) 4219 women)
A A
Type A Type B
n=6021 (4109 men, n=2621 (2011 men,
1912 women) 610 women)

Figure 1. Selection of study subjects
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Figure 2. Crude and age-standardized incidence rate of diagnosed aortic dissection
in Taiwan in men and women, 2005-2018.
The standard population for age-standardization was the 2005 population of Taiwan.

Bars indicate 95% confidence intervals.
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Table 2. Prevalence of comorbidity and medication use in patients hospitalized with aortic dissection, 2005-2018

Before admission After admission*
Total Women Men P Total Women Men P
n=22659 n=6741 n=15918 n=22659 n=6741 n=15918
Comorbidity', no. (%)
Hypertension 12144 53.6 4147 61.5 7997 50.2 <0.001 17107 75.5 4987 74.0 12120 76.1 <0.001
Hyperlipidemia 3543  15.6 1304 193 2239 14.1 <0.001 2016 89 593 8.8 1423 89 0.730
Ischemic heart disease 4075 18.0 1331 19.7 2744 172 <0.001 4341 192 1219 18.1 3122 19.6 0.008
Heart failure 1631 7.2 623 92 1008 63 <0.001 2046 9.0 779  11.6 1267 8.0 <0.001
Atrial fibrillation 807 36 309 46 498 3.1 <0.001 1232 54 485 7.2 747 4.7 <0.001
Stroke 2617 11.6 838 124 1779 112 0.007 3639 16.1 1081 16.0 2558  16.1 0.950
Chronic kidney disease 1333 59 459 68 874 55 <0.001 1126 5.0 348 52 778 4.9 0.384
End stage renal disease 545 24 231 34 314 20 <0.001 716 3.2 282 42 434 2.7 <0.001
Diabetes 2691 119 1111 165 1580 99 <0.001 3107 13.7 1222 18.1 1885  11.8 <0.001
Diffuse diseases of connective tissue 210 09 124 1.8 86 0.5 <0.001 126 0.6 91 1.4 35 0.2 <0.001
Peripheral artery disease 592 26 206 3.1 38 24 0.007 1059 4.7 267 4.0 792 5.0 0.001
Chronic obstructive pulmonary 1075 47 202 3.0 873 5.5 <0.001 1106 4.9 177 2.6 929 5.8 <0.001
disease
Medication use?, no. (%)

Antihypertensive 1836 81 384 57 1452 9.1 <0.001 8298 36.6 2016 299 6282 395 <0.001
Statins 2712 12.0 1012 150 1700 10.7 <0.001 3307 14.6 1033 153 2274 143 0.043
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Antidiabetics 2287 10.1 934 139 1353 8.5 <0.001 7378 32.6 2477 36.8 4901  30.8 <0.001
Anti-platelet agents 1897 84 569 84 1328 83 0.807 5387 238 1453  21.6 3934 247 <0.001
Disease-modifying antirheumatic 248 1.1 137 2.0 111 0.7 <0.001 242 1.1 122 1.8 120 0.8 <0.001
drugs (excluding NSAIDs)

Steroids 3249 143 1033 153 2216 139 0.006 11909 52.6 3646 54.1 8263 519 0.003
NSAIDs 9820 433 3279 48.6 6541 41.1 <0.001 11831 522 3327 494 8504 534 <0.001
Coronary artery bypass graft surgery' 44 0.2 13 02 31 0.2 0976 993 4.4 256 3.8 737 4.6 0.005

Abbreviations: NSAIDs, non-steroidal anti-inflammatory drugs

*During admission and 90 days of hospital discharge

"Defined by at least two outpatient claims or one inpatient claim within 1 year before index date recorded with the corresponding diagnosis codes (surgery procedure
codes for coronary artery bypass graft surgery).

Defined by at least two prescriptions within 180 days.
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Tables 3. Thirty-day mortality for women comparing with men stratified by surgery

Variable Number Number % Crude odds ratio ~ Adjusted odds ratio”
of of (95% confidence  (95% confidence
subjects deaths interval) interval)

All subjects

Men 15918 2241 14.1 Ref. Ref.
Women 6741 1218 18.1 1.35(1.25-1.45)  1.19(1.10-1.29)

Without surgery

Men 9798 1179 12.0 Ref. Ref.
Women 4129 775 18.4 1.65(1.49-1.82)  1.42(1.28-1.58)

With surgery

Men 6120 1062 17.4 Ref. Ref.

Women 2522 443 17.6 1.02 (0.90-1.15)  0.91 (0.80-1.03)
Type A

Men 4109 763 18.6 Ref. Ref.

Women 1912 364 19.0 1.03 (0.90-1.19)  0.87 (0.75-1.01)
Type B

Men 2011 299 14.9 Ref. Ref.

Women 610 79 13.0 0.85 (0.65-1.11)  0.84 (0.64-1.11)

*Models were adjusted for age, calendar year of diagnosis, area of hospital admission,
and comorbidity (hypertension, ischemic heart disease, hyperlipidemia, heart failure,
atrial fibrillation, stroke, chronic kidney disease, diabetes, connective tissue disease,
peripheral artery disease, and chronic obstructive pulmonary disease) at baseline. For all
study subjects, the model was additionally adjusted for receipt of surgery (yes or no).
For subjects who had undergone surgery, the model was additionally adjusted for type of

aortic dissection (type A or B).
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Figure 3. Thirty-day mortality since date of hospital admission among patients

admitted with aortic dissection in Taiwan by sex and surgery.

Bars indicate 95% confidence intervals.
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Table 4. Prevalence of comorbidity and medication use in patients hospitalized with aortic dissection by calendar period of hospitalization, 2005-2018

2005-2009 2010-2014 2015-2018
Women Men P Women Men P Women Men P
n=1963 n=4856 n=2399 n=5656 n=2379 n=5406
Age, years
Mean (SD) 68.8 (14.0) 63.2 (14.6) <0.001  69.9 (13.8) 63.0 (15.0) <0.001 69.0 (14.1) 62.6 (14.7)  <0.001
18 to <40 66 34 258 5.3 <0.001 56 23 338 6.0 <0.001 73 3.1 282 52 <0.001
40 to <50 123 6.3 663 13.7 136 5.7 741 13.1 148 6.2 805 14.9
50 to <60 301 15.3 1121 23.1 354 14.8 1348 238 364 15.3 1260 233
60 to <70 440 22.4 997 20.5 542 22.6 1192 21.1 598 25.1 1298  24.0
70 to <80 556 28.3 1087 224 647 27.0 1088  19.2 579 243 955 17.7
>=80 477 243 730 15.0 664 27.7 949 16.8 617 259 806 14.9
Area of NHI registration 0.29 0.012 0.40
North 746 38.0 1866  38.4 922 38.4 2333 413 1001 42.1 2304  42.6
Middle 441 22.5 1077 222 493 20.6 1212 214 496 20.9 1155 214
South 652 33.2 1661 342 833 34.7 1817  32.1 741 31.2 1676  31.0
Eastern and island 124 6.3 252 52 151 6.3 294 52 141 5.9 271 5.0
Monthly incomet, TWD <0.001 <0.001 <0.001
<=16500 538 27.4 1471 30.3 620 25.8 1629  28.8 630 26.5 1549  28.7
16501-26400 986 50.2 2083 429 1170  48.8 2283 404 1056 444 2041  37.8
26401-53000 308 15.7 947 19.5 455 19.0 1259 223 509 21.4 1282 23.7
>53000 131 6.7 355 7.3 154 6.4 485 8.6 184 7.7 534 9.9
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Comorbidity', no. (%)
Hypertension
Hyperlipidemia
Ischemic heart disease
Heart failure
Atrial fibrillation
Stroke
Chronic kidney disease
End stage renal disease
Diabetes
Diffuse diseases of
connective tissue
Peripheral artery disease
Chronic obstructive
pulmonary disease

Coronary artery bypass graft

surgery’

1220
284
427
200
89
251
97
58
307
24

65
66

7

62.2
14.5
21.8
10.2
4.5
12.8
4.9
3.0
15.6
1.2

33
34

0.4

2505
539
937
343
115
609
206
81
430

117
319

15

51.6

19.3
7.1
2.4
12.5
4.2
1.7
8.9
0.4

2.4
6.6

0.3

<0.001
<0.001
0.022
<0.001
<0.001
0.78
0.21
<0.001
<0.001
<0.001

0.036
<0.001

0.753

1491
470
501
227
105
313
177
87
391
46

68
76

62.2
19.6
20.9
9.5
44
13.1
7.4
3.6
16.3
1.9

2.8
3.2

0.1

2848
820
976
347
177
643
317
112
561
35

146
280

50.4
14.5
17.3
6.1
3.1
11.4
5.6
2.0
9.9
0.6

2.6
5.0

0.1

<0.001
<0.001
<0.001
<0.001
0.005

0.033

0.002

<0.001
<0.001
<0.001

0.52
<0.001

1.000

1436
550
403
196
115
274
185
86
413
54

73
60

3

60.4
23.1
16.9
8.2
4.8
11.5
7.8
3.6
17.4
23

3.1
2.5

0.1

2644
880
831
318
206
527
351
121
589

123
274

48.9
16.3
15.4
59
3.8
9.8
6.5
2.2
10.9
0.6

23
5.1

0.2

<0.001
<0.001
0.081
<0.001
0.036
0.018
0.039
<0.001
<0.001
<0.001

0.040
<0.001

1.000

Abbreviations: NSAIDs, non-steroidal anti-inflammatory drugs

“During admission and 90 days of hospital discharge

"Defined by at least two outpatient claims or one inpatient claim within 1 year before index date recorded with the corresponding diagnosis codes (surgery procedure codes

for coronary artery bypass graft surgery).

IDefined by at least two prescriptions within 180 days.
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Table 5. Prevalence of comorbidity and medication use in patients who were hospitalized with aortic dissection and had received surgery by calendar period of

hospitalization, 2005-2018

2005-2009 2010-2014 2015-2018
Women Men P Women Men P Women Men P
n=563 n=1401 n=869 n=2121 n=1090 n=2598
Age, years
Mean (SD) 64.3 (13.3) 57.0 (13.6) <0.001 66.3 (12.2) 577 (13.7) <0.001 65.1 (12.8) 585 (13.2) <0.001
18 to <40 28 5.0 134 9.6 <0.001 23 2.7 184 8.7 <0.001 43 3.9 171 6.6 <0.001
40 to <50 48 8.5 274 19.6 55 6.3 398 18.8 87 8.0 510 19.6
50 to <60 101 17.9 433 30.9 155 17.8 614 29.0 197 18.1 726 27.9
60 to <70 169 30.0 270 19.3 268 30.8 473 223 338 31.0 660 254
70 to <80 157 27.9 218 15.6 242 27.9 321 15.1 292 26.8 357 13.7
>=80 60 10.7 72 5.1 126 14.5 131 6.2 133 12.2 174 6.7
Area of NHI registration 0.89 0.016 0.22
North 236 41.9 610 43.5 350 40.3 967 45.6 485 44.5 1132 43.6
Middle 126 22.4 295 21.1 181 20.8 455 21.5 235 21.6 626 24.1
South 174 30.9 433 30.9 292 33.6 607 28.6 306 28.1 718 27.6
Eastern and island 27 4.8 63 4.5 46 53 92 4.3 64 5.9 122 4.7
Monthly incomet, TWD <0.001 <0.001 0.010
<=16500 162 28.8 382 27.3 202 233 549 25.9 275 25.2 689 26.5
16501-26400 275 48.9 565 40.3 434 49.9 804 37.9 444 40.7 923 35.5
26401-53000 91 16.2 337 24.1 182 20.9 556 26.2 280 25.7 705 27.1
>53000 35 6.2 117 8.4 51 59 212 10.0 91 8.4 281 10.8
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Comorbidity', no. (%)
Hypertension
Hyperlipidemia
Ischemic heart disease
Heart failure
Atrial fibrillation
Stroke
Chronic kidney disease
End stage renal disease
Diabetes
Diffuse diseases of
connective tissue
Peripheral artery disease
Chronic obstructive
pulmonary disease

Coronary artery bypass graft

surgery’

338
75
101
43
23
51
18
11
62

17
10

60.0
133
17.9
7.6
4.1
9.1
32
2.0
11.0
1.6

3.0
1.8

622
143
205
74
19
102
39
13
81

26
50

44.4
10.2
14.6
5.3
1.4
7.3
2.8
0.9
5.8
0.2

1.9
3.6

<0.001
0.047
0.068
0.046
<0.001
0.18
0.62
0.061
<0.001
0.001

0.11
0.037

1.00

521
192
161
61
29
88
59
27
106
18

19
24

60.0
22.1
18.5
7.0
33
10.1
6.8
3.1
12.2
2.1

2.2
2.8

975
283
265
92
55
148
82
31
136
15

34
46

46.0
13.3
12.5
43
2.6
7.0
3.9
1.5
6.4
0.7

1.6
2.2

<0.001
<0.001
<0.001
0.003
0.26
0.004
<0.001
0.003
<0.001
0.001

0.27
0.33

0.20

636
248
150
63
36
105
69
28
147
32

30
19

58.4
22.8
13.8
5.8
33
9.6
6.3
2.6
13.5
2.9

2.8
1.7

1130
356
285
117
87
167
108
35
180
15

33
104

43.5
13.7
11.0
4.5
34
6.4
4.2
1.4
6.9
0.6

1.3
4.0

<0.001
<0.001
0.017
0.101
0.94
<0.001
0.005
0.009
<0.001
<0.001

0.002
<0.001

0.30

Abbreviations: NSAIDs, non-steroidal anti-inflammatory drugs

*During admission and 90 days of hospital discharge

"Defined by at least two outpatient claims or one inpatient claim within 1 year before index date recorded with the corresponding diagnosis codes (surgery procedure codes

for coronary artery bypass graft surgery).

!Defined by at least two prescriptions within 180 days.

$Not reported because there are cells containing values less than 3. This is under the regulation of Health and Welfare Data Science Center, Ministry of Health and Welfare for

protection of patients’ privacy. There is a risk of re-identification of patients with such low counts.
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Tables 6. Thirty-day mortality in association with year of diagnosis stratified by sex and receipt of surgery

Adjusted odds ratio” (95% confidence interval)

Variable All subjects Patients with surgery Patients without surgery

Year of diagnosis of Women Men Women Men Women Men

aortic dissection
2005-2006 Ref. Ref. Ref. Ref. Ref. Ref.
2007-2008 0.85(0.67-1.11) 0.83 (0.69-0.99) 0.89 (0.55-1.45) 0.76 (0.57-1.02) 0.82 (0.60-1.13) 0.85 (0.68-1.06)
2009-2010 0.93 (0.72-1.20) 0.77 (0.64-0.92) 1.18 (0.75-1.86) 0.73 (0.55-0.98) 0.81 (0.60-1.11) 0.76 (0.60-0.96)
2011-2012 0.81 (0.63-1.05) 0.84 (0.71-0.99) 0.69 (0.43-1.11) 0.68 (0.52-0.90) 0.87 (0.65-1.18) 0.94 (0.76-1.18)
2013-2014 0.83 (0.65-1.07) 0.73 (0.61-0.87) 0.95 (0.61-1.48) 0.67 (0.51-0.88) 0.76 (0.55-1.03) 0.74 (0.59-0.93)
2015-2016 0.85 (0.66-1.09) 0.73 (0.62-0.86) 0.76 (0.49-1.19) 0.60 (0.46-0.77) 0.93 (0.68-1.25) 0.85 (0.68-1.07)
2017-2018 0.89 (0.70-1.13) 0.72 (0.61-0.85) 0.72 (0.47-1.10) 0.55(0.43-0.71) 1.01 (0.76-1.36) 0.91 (0.73-1.14)

*Models were adjusted for age, area of hospital admission, and comorbidity (hypertension, ischemic heart disease, hyperlipidemia, heart failure, atrial

fibrillation, stroke, chronic kidney disease, diabetes, connective tissue disease, peripheral artery disease, and chronic obstructive pulmonary disease) at

baseline. For all study subjects, the model was additionally adjusted for receipt of surgery (yes or no). For subjects who had undergone surgery, the model was

additionally adjusted for type of aortic dissection (type A or B).
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Figure 4. Time to death in male and female patients with aortic dissection
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Tables 7. Long-term mortality for women comparing with men stratified by surgery

All mortality
Variable No. of subjects No. of death ~ Rate per 1000 Crude hazard ratio Adjusted hazard ratio”
person-years (95% CI) (95% CI)
All subjects
Men 15918 6989 109.98 Ref. Ref.
Women 6741 3222 130.33 1.16 (1.11-1.21) 0.92 (0.88-0.96)
Without surgery
Men 9798 4730 115.56 Ref. Ref.
Women 4219 2260 143.50 1.21 (1.15-1.27) 0.97 (0.92-1.02)
With surgery
Men 6120 2259 99.88 Ref. Ref.
Women 2522 962 107.22 1.05 (0.98-1.13) 0.84 (0.78-0.91)
Type A
Men 4109 1486 95.31 Ref. Ref.
Women 1912 734 106.71 1.09 (0.99-1.19) 0.83 (0.76-0.91)
Type B
Men 2011 773 110.03 Ref. Ref.
Women 610 228 108.91 0.97 (0.84-1.13) 0.84 (0.72-0.98)

*Models were adjusted for age, calendar year of diagnosis, area of hospital admission, and comorbidity (hypertension, ischemic heart disease,
hyperlipidemia, heart failure, atrial fibrillation, stroke, chronic kidney disease, diabetes, connective tissue disease, peripheral artery disease, and
chronic obstructive pulmonary disease) at baseline. For all study subjects, the model was additionally adjusted for receipt of surgery (yes or no).

For subjects who had undergone surgery, the model was additionally adjusted for type of aortic dissection (type A or B)
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Tables 8. Hazard ratio of mortality in association with year of diagnosis stratified by sex and receipt of surgery

Adjusted Hazard ratio” (95% confidence interval)

Variable All subjects Patients with surgery Patients without surgery

Year of diagnosis Women Men Women Men Women Men

of aortic dissection
2005-2006 Ref. Ref. Ref. Ref. Ref. Ref.
2007-2008 0.93 (0.82-1.05)  0.94 (0.87-1.02) 0.95 (0.74-1.22)  1.00 (0.85-1.17) 0.91 (0.79-1.05)  0.91 (0.83-0.99)
2009-2010 0.93 (0.82-1.05)  0.91 (0.84-0.99) 0.99 (0.77-1.27)  0.90 (0.76-1.07) 0.90 (0.78-1.04)  0.90 (0.82-0.99)
2011-2012 0.88 (0.77-0.99)  0.92 (0.84-0.99) 0.75 (0.58-0.97)  0.91 (0.78-1.07) 0.94 (0.81-1.09) 0.91 (0.83-1.01)
2013-2014 0.89 (0.77-1.01)  0.85(0.78-0.94) 1.00 (0.77-1.28)  0.87 (0.74-1.03) 0.83 (0.70-0.97)  0.83 (0.74-0.92)
2015-2016 0.94 (0.82-1.08)  0.85(0.77-0.93) 0.84 (0.64-1.10)  0.82 (0.70-0.97) 0.98 (0.83-1.15)  0.83 (0.74-0.94)
2017-2018 0.91 (0.79-1.05)  0.85(0.76-0.94) 0.78 (0.60-1.02)  0.74 (0.63-0.88) 0.95 (0.79-1.13)  0.86 (0.75-0.98)

*Models were adjusted for age, area of hospital admission, and comorbidity (hypertension, ischemic heart disease, hyperlipidemia, heart failure,

atrial fibrillation, stroke, chronic kidney disease, diabetes, connective tissue disease, peripheral artery disease, and chronic obstructive pulmonary

disease) at baseline. For all study subjects, the model was additionally adjusted for receipt of surgery (yes or no). For subjects who had

undergone surgery, the model was additionally adjusted for type of aortic dissection (type A or B)
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Table 9. Characteristics of female patients with aortic dissection and the control subjects

Cases (n=7052)"  Controls (n=70520) OR (95% CI) P value

n % n %
Age, years
Mean (SD) 69.4 (13.9) 694 (13.9)
18 to <40 198 2.8 1980 2.8
40 to <50 421 6.0 4210 6.0
50 to <60 1048 14.9 10480 14.9
60 to <70 1658 235 16580 23.5
70 to <80 1872 26.5 18720 26.5
>=80 1855 263 18550 26.3
Area of NHI registration
North 2761 39.2 29139 41.3 Ref.
Middle 1499 213 14698 20.8 1.08 (1.01-1.15)  0.028
South 2359 335 22414 31.8 1.11 (1.05-1.18)  <0.001
Eastern and island 433 6.1 4269 6.1 1.07 (0.96-1.19)  0.207
Monthly income’, TWD
<=16500 1875  26.6 18016 25.6 1.25(1.13-1.39)  <0.001
16501-26400 3373 478 32390 45.9 1.25(1.13-1.38)  <0.001
26401-53000 1319 18.7 14309 20.3 1.10 (0.99-1.23)  0.092
>53000 485 6.9 5805 8.2 Ref.
Comorbidity*
Hypertension 4338 615 29604 42.0 2.58(2.44-2.72)  <0.001
Ischemic heart disease 1377 19.5 7383 10.5 2.15(2.02-2.30)  <0.001
Hyperlipidemia 1360 19.3 14143 20.1 0.95(0.89-1.01)  0.12
Heart failure 649 9.2 1844 2.6 3.94 (3.58-4.34)  <0.001
Atrial fibrillation 324 4.6 866 1.2 3.96 (3.47-4.51)  <0.001
Stroke 878 12.5 4994 7.1 1.92 (1.77-2.08)  <0.001
Chronic kidney disease 479 6.8 1250 1.8 4.15(3.71-4.63)  <0.001
Diabetes 1145 16.2 11963 17.0 0.95(0.89-1.01)  0.11
Connective tissue disease 133 1.9 816 1.2 1.64 (1.37-1.98)  <0.001
Peripheral artery disease 215 3.1 1151 1.6 1.90 (1.64-2.21)  <0.001
Chronic obstructive 208 3.0 845 1.2 2.53 (2.17-2.95)  <0.001

pulmonary disease



Coronary artery bypass graft 13 0.18 11 0.02 11.8(5.31-26.5)  <0.001
surgery*

Medication use®

Antihypertensive 399 5.7 1576 2.2 2.65(2.37-2.97) <0.001
Statins 1054 15.0 10272 14.6 1.03 (0.96-1.11)  0.37
Antidiabetics 966 13.7 10880 15.4 0.87 (0.81-0.93)  <0.001
Anti-platelet agents 583 8.3 2173 3.1 2.90 (2.63-3.19)  <0.001
Disease-modifying 146 2.1 667 1.0 2.22 (1.85-2.66)  <0.001
antirheumatic drugs (excluding
NSAIDs)
Steroids 1081 15.3 5717 8.1 2.06 (1.92-2.21)  <0.001
NSAIDs 3419 485 28121 39.9 1.43 (1.36-1.50)  <0.001

Abbreviations: NHI, national health insurance program; NSAIDs, non-steroidal anti-inflammatory
drugs; TWN, Taiwan dollars.

“Two patients were excluded because of no matched control subjects.

¥ Monthly income for estimating the insurance premiums.

i Defined by at least two outpatient claims or one inpatient claim within 1 year before index date
recorded with the corresponding diagnosis codes (surgery procedure codes for coronary artery bypass
graft surgery).

Sclaim within 1 year before index date recorded with the corresponding diagnosis codes.

Medication use was defined as at least two prescriptions within 180 days before index date.



Table 10. Characteristics of male patients with aortic dissection and the control subjects

Cases (n=16368) Controls OR (95% CI) P
(n=163680) value
n % n %
Age, years
Mean (SD) 63.0 (14.8) 63.0 (14.8)
18 to <40 896 5.5 8960 5.5
40 to <50 2256 13.8 22560 13.8
50 to <60 3813 233 38130 233
60 to <70 3578 21.9 35780 21.9
70 to <80 3251 19.9 32510 19.9
>=80 2574 15.7 25740 15.7
Area of NHI registration
North 6673 40.8 68245 41.7 Ref.
Middle 3561 21.8 34401 21.0 1.06 (1.02-1.11)  0.009
South 5294 323 51569 315 1.05(1.01-1.09) 0.012
Eastern and island 840 5.1 9465 5.8 0.91 (0.84-0.98) 0.011
Monthly income”, TWD
<=16500 4779 29.2 43950 26.9 1.48 (1.39-1.57) <0.001
16501-26400 6599 40.3 63429 38.8 1.40 (1.32-1.49) <0.001
26401-53000 3580 21.9 37623 23.0 1.26 (1.18-1.35) <0.001
>53000 1410 8.6 18678 11.4 Ref.
Comorbidity"
Hypertension 8205 50.1 51466 314 2.49 (2.40-2.58) <0.001
Ischemic heart disease 2797 17.3 15104 9.2 2.49 (2.40-2.58) <0.001
Hyperlipidemia 2295 14.0 24033 14.7 0.95 (0.90-0.99) 0.020
Heart failure 1031 6.3 2631 1.6 4.26 (3.95-4.60) <0.001
Atrial fibrillation 515 3.2 1975 1.2 2.71 (2.45-2.99) <0.001
Stroke 1830 11.2 10269 6.3 1.96 (1.85-2.07) <0.001
Chronic kidney disease 896 5.5 3057 1.9 3.14 (2.90-3.39) <0.001
Diabetes 1619 9.9 22545 13.8 0.68 (0.64-0.72)  <0.001
connective tissue disease 88 0.5 564 0.3 1.56 (1.25-1.96) <0.001
Peripheral artery disease 393 2.4 1958 1.2 2.05(1.83-2.29) <0.001

Chronic obstructive 901 5.5 3985 24 2.43(2.25-2.62) <0.001



pulmonary disease

Coronary artery bypass graft

surgery’

Medication use*
Antihypertensive
Statins
Antidiabetics
Anti-platelet agents
Disease-modifying

antirheumatic drugs

(excluding NSAIDs)
Steroids

NSAIDs

31

1479
1735
1380
1351
115

2270
6710

0.2

9.0
10.6
8.4
83
0.7

13.9
41.0

86

8289
16166
20457
5225
748

12123
53013

0.05

5.1
9.9
12.5
32
0.5

7.4
324

3.61 (2.40-5.45)

1.91 (1.80-2.03)
1.09 (1.03-1.15)
0.64 (0.60-0.67)
2.82 (2.64-3.00)
1.54 (1.27-1.88)

2.03 (1.93-2.13)
1.46 (1.41-1.51)

<0.001

<0.001
0.003

<0.001
<0.001
<0.001

<0.001
<0.001

Abbreviations: NHI, national health insurance program; NSAIDs, non-steroidal anti-inflammatory

drugs; TWN, Taiwan dollars.

*Monthly income for estimating the insurance premiums.

"Defined by at least two outpatient claims or one inpatient claim within 1 year before index date

recorded with the corresponding diagnosis codes (surgery procedure codes for coronary artery bypass

graft surgery)

fMedication use was defined as at least two prescriptions within 180 days before index date.
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Vanable Women OR (95% CI) OF (95% CI) Women to men ROR (95% CI)

Area of msurance vt i i i
North 1 0.93 (0.54-1.04) I" 1.10 {1.02-1.19) "'1| 085 (0.74-097)
Middle + 1.01 (0.90-1.13) i- 1.17 (1.08-1.26) .l 0.86 (0.75-0.99)
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==16500 e 1.25 (1.13-1.39) e 1.48 (1.39-157) -,: 0.85 (0.75-0.96)
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26401-53000 |. 1.10 (0.99-1.23) I' 126 (1.18-1.35) -{ 087 (0.77-0.98)
53000 + Ref 4 Ref . Ref

Comorbidity befbre index date | | i
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Chronic kidney disease ! —.— 4.15 (3.71-4.63) ! - 3.14 (2.90-3.39) oo 1.32 (1.15-151)
Diabetes 4 095 (0.80-101) ! 0.68 (0.64-0.72) | - 139 (1.28-1.52)
Comnective tisue disease ! - 1.64 (1.37-1.98) i+- 1.56 (1.28-1.96) *:q 1.05 (0.79-141)
Peripheral artery disease . 1.90 (1.64-2.21) |- 2.05 (1.83-2.29) o 0.93 (0.77-1.12)
Chronic obstructive pulmonary disease | e 253 (2.17-2.95) | - 243 (2.25-2.62) b 1.04 (0.88-124)
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Figure 5. Crude odds ratios for aortic dissection associated with demographics and the risk factors, and the women to men
relative ratios. Abbreviations: CI, confidence interval; OR, odds ratio; ROR, relative odds ratio. * Monthly income used to

calculate the insurance



Variable Women OR (95% CI) Men OR (95% CI) ‘Women to men ROR (95% CI)
Area of msurance unit I

| I
North +- 1.00 (0.90-1.12) o 1.15 (1.06-1.24) »1: 0.88 (0.77-1.00)
Middle -:r 1.05 (0.94-1.18) i* 1.19 (1.10-1.29) - 0.88 (0.76-1.01)
South o 1.09 (0.98-1.22) A 1.19 (1.11-1.29) - 0.91 (0.80-1.05)
Eastern and island ¢ Ref ' Ref ’ Ref
Monthly mcome* i i |
<=16500 | 1.26 (1.13-1.40) | o 1.47 (1.38-1.57) . 0.86 (0.76-0.97)
16501-26400 io 1.23 (1.11-1.36) i . 1.40 (1.32-1.49) «-4: 0.88 (0.78-0.99)
26401-53000 - 1.11 (0.99-1.24) A 1.26 (1.18-1.35) o 0.88 (0.77-1.00)
>53000 ’ Ref ' Ref ) Ref
Comorbidity before index date i i i
Hypertension ! 2.29 (2.16-2.43) ! 2.33 (2.24-2.42) ¢ 0.98 (0.92-1.06)
Ischemic heart disease | 1.51 (1.43-1.62) | o 1.41 (1.34-1.48) - 1.07 (0.98-1.16)
Heart failure i 2.43 (2.19-2.70) i 2.68 (2.47-2.91) ..1:. 0.91 (0.79-1.04)
Atrial fibrillation } 2.40 (2.08-2.77) | . 1.52 (1.37-1.69) | . 1.58 (1.32-1.89)
Stroke I 1.56 (1.44-1.69) | . 1.49 (1.41-1.58) - 1.05 (0.95-1.16)
Chronic kidney disease i 3.23 (2.88-3.63) i 2.43 (2.24-2.64) i 1.33 (1.15-1.53)
Diabetes } 0.68 (0.63-0.73) . | 0.46 (0.43-0.49) | 1.48 (1.36-1.62)
Comnective tissue disease i 1.40 (1.16-1.70) i+ 1.41 (1.11-1.78) ._¢:._. 1.00 (0.74-1.35)
Peripheral artery disease ! 1.40 (1.20-1.64) | o 1.53 (1.36-1.71) -l 0.92 (0.76-1.11)
Chronic obstructive pulmonary disease ! 1.71 (1.45-2.01) e 1.81 (1.67-1.96) o 0,94 (0:7941.13)
Coronary artery bypass graft surgery i — 3.48 (1.48-8.19) | vi—-— | 1.£‘19 (0.96-2.31) : == 2:34:(0.90-6.12)
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Figure 6. Adjusted odds ratios for aortic dissection associated with demographics and the risk factors, and the women to
men relative ratios. Abbreviations: CI, confidence interval; OR, odds ratio; ROR, relative odds ratio. * Monthly income used to

calculate the insurance premiums.
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